Concentrating on the impact of the very recent top quark discovery, we perform a combined analysis of two strongest constraints on the 2 Higgs doublet model, one coming from the recent measurement by CLEO on the inclusive branching ratio of b → sγ decay and the other from the recent LEP data on Z → bb decay. We have included the model predictions for one-loop vertex corrections to Z → bb through ǫ b .
Very recently, the CDF Collaboration from Fermi Laboratory has finally announced their observation of top quark production in pp collisions with the measured top mass [1], m t = 176±8±10 GeV. The top quark discovery now leaves the Standard Higgs mass m H the only unknown parameter in the Standard Model(SM). The unknown m t has long been one of the biggest disadvantages in studying the phenomenology of the SM and its extensions of interest. Now that m t becomes known at last, one should be able to narrow down the values of m t in the vicinity of the above central value. Despite the remarkable successes of the SM in its complete agreement with current all experimental data, there is still no experimental information on the nature of its Higgs sector. The 2 Higgs doublet model(2HDM) is one of the mildest extensions of the SM, which has been consistent with experimental data. In this letter, we would like to present the implications of the top quark discovery on the 2HDM in view of the two strongest constraints present in the model, namely, the ones from the flavorchanging radiative decay b → sγ and Z → bb decay. In the 2HDM to be considered here, the Higgs sector consists of 2 doublets, φ 1 and φ 2 , coupled to the charge -1/3 and +2/3 quarks, respectively, which will ensure the absence of Flavor-Changing Yukawa couplings at the tree level [2] . The physical Higgs spectrum of the model includes two CP-even neutral Higgs(H 0 , h 0 ), one CP-odd neutral Higgs(A 0 ) , and a pair of charged Higgs(H ± ). In addition to the masses of these Higgs, there is another free parameter in the model, which is tan β ≡ v 2 /v 1 , the ratio of the vacuum expectation values of both doublets.
After the first observation by CLEO on the exclusive decay B → K * γ [3] , CLEO has recently measured for the first time the inclusive branching ratio of b → sγ decay to be at 95% C. L. [4] ,
This follows the renewed surge of interests on the b → sγ decay, spurred by the CLEO bound B(b → sγ) < 8.4 × 10 −4 at 90% C.L. [5] , with which it was pointed out in Ref. [6] that the CLEO bound can be violated due to the charged Higgs contribution in the 2HDM and the Minimal Supersymmetric Standard Model(MSSM) basically if m H ± is too light, excluding large portion of the charged Higgs parameter space. It has certainly proven that this particular decay mode can provide more stringent constraint on new physics beyond SM than any other experiments [7] . However, it turns out in the 2HDM that the only constraint competing with the one from b → sγ comes from the LEP data on the Z → bb decay [8] . As In the 2HDM and the MSSM, b → sγ decay receives significant contributions from penguin diagrams with W ± − t loop, H ± − t loop [12] and the χ 
where
and f (m c /m b ) = 2.41 the QCD correction factor for the semileptonic decay. C represents the leading-order QCD corrections to the b → sγ amplitude when evaluated at the µ = m b scale [14] . We use the 3-loop expressions for α s and choose Λ QCD to obtain α s (M Z ) consistent with the recent measurements at LEP. In our computations we have used: α s (M Z ) = 0.118, * A standard model fit to the latest LEP data yields the top mass, m t = 178 ± 11 +18 −19 GeV [9] , which is in perfect agreement with the measured top mass from CDF. obtained by demanding that the theory remain perturbative [17] . We see from the figure that at large tan β one can obtain a lower bound on m H ± for each value of m t . And we obtain the bounds , m H ± > ∼ 672, 843 GeV for m t = 163, 176 GeV, respectively.
Following Ref. [10] , ǫ b is defined from Γ b , the inclusive partial width for Z → bb, as
is the axial-vector coupling of Z to b (l). In the SM, the diagrams for ǫ b involve top quarks and W ± bosons [18] , and the contribution to ǫ b depends quadratically on
. In supersymmetric models there are additional diagrams involving Higgs bosons and supersymmetric particles. The charged Higgs contributions have been calculated in Refs. [19, 8] ). ǫ b is closely related to the real part of the vertex correction to 
where µ is the renormalization scale and
The b 1 and c 0,2,6 above are the reduced Passarino-Veltman functions [21, 22] . In our calculation, we neglect the neutral Higgs contributions to ∇ b which are all proportional to m http://arXiv.org/ps/hep-ph/9504369v1
